an increase in cancer in the breast so treated,
and it is postulated that retained breast secre-
tions have a carcinogenic effect.

Dietary factors. The wide variations in diet,
including the nature and amounts of foods
eaten, methods of cooking, and the types of
cooking vessels used, are all likely to influence
the incidence of cancer, particularly of the ali-
mentary tract. Additional potential sources of
carcinogens in food include chemical fertilisers,
insecticides, organic and inorganic chemicals
fed to livestock, and chemicals used in the
preservation of food. Natural diseases of plants
and animals used as food may also be of im-
portance, as exemplified by the experimental
production of liver cancer by feeding aflatoxin,
a product of the fungus Aspergillus flavus
which contaminates ground nuts.

Investigations on carcinoma of the large in-
testine (colorectal cancer) illustrate how epidem-
iological and laboratory studies may help to
elucidate causal factors in cancer (Hill, 1977).
The incidence of this tumour has been shown
to be relatively high in technologically ad-
vanced countries with a high standard of living.
The incidence in migrant groups who have
adopted the dietary habits of their new country
changes from that of their country of origin to
that of their country of adoption and thus
genetic factors appear to be unimportant. The
incidence is approximately the same in both
sexes, and hormonal factors are unlikely to be
involved. As regards diet, the incidence shows a
positive correlation with the total caloric intake
and with the amount of meat, animal fat and
protein in the diet, and a negative correlation
with the amount of vegetable fibre: animal
foodstuffs are thus in some way responsible.
Although many dietary ingredients have been
suspected, current interest is centred on the
production of carcinogens or co-carcinogens by
bacteria in the lumen of the large intestine. It
has been shown that gut bacteria can convert
dietary factors to substances carcinogenic for
animals, for example methylazoxymethanol
from /J-glucoside and N-nitrosamines from
secondary amines and nitrate. Thus a diet
which provides a suitable substrate and en-
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courages the colonisation of the colon by par-
ticular species of bacteria might lead to the
production of carcinogenic bacterial metabo-
lites in the gut. A number of such possibilities
exist: for example, gut bacteria can produce
carcinogenic or co-carcinogenic metabolites
from a variety of compounds present in food or
produced by digestion in the gut, including
tryptophan, tyrosine, methionine, cycasin and
cholesterol. The available epidemiological and
other evidence does not, however, provide
strong support for an important role of these
various bacterial metabolites in colorectal
cancer. Nor can the geographical distribution
of this tumour be explained readily by the car-
cinogenic activities of N-nitrosamines, afla-
toxin (see above) or polycyclic aromatic hyd-
rocarbons in the diet (although the latter may
well play a causal role in gastric cancer).

At present, there is considerable interest in
the possibility that bacterial metabolites of bile
acids may be of importance. A correlation has
been shown between the mean concentration of
total bile acids in the faeces and the incidence of
colorectal cancer in the population, and analy-
sis of the faeces of patients with this tumour
has shown a higher mean concentration than
that of controls. A group of bacteria known as
the nuclear dehydrogenating clostridia (NDC)
are capable of desaturating the bile acid nuc-
leus, producing unsaturated bile acids which
have been shown in animal studies to act as
carcinogens or co-carcinogens in the large
bowel. These bacteria are commonly present in
the faeces of populations with a high incidence
of colorectal cancer and rare where the in-
cidence is low: they are particularly common
in the faeces of patients with colorectal cancer.
The effect of diet may thus be to favour a flora
which includes bacteria capable of converting
bile acids to carcinogens. It is noteworthy that
in communities with a high incidence of colo-
rectal cancer most of the tumours develop in the
left side of the colon and rectum, and the pro-
tective action of a diet rich in vegetable fibre may
be attributable either to its effect on the bacterial
flora or to more rapid transport of the gut con-
tents through the lower part of the large intestine.